1 2 5 JAN 2007 RFID TAG FOR AN OBJECT HAVI NG METALLI C PORTI ONS, TAG
COUPLER AND METHOD THERECOF Field of the Invention [0001] The present
invention relates to RFID tags that are nounted onto objects. In
particular, this invention relates to an RFID tag for an object having
metallic portions, a tag coupler and rre%hod of form ng th? f@gzﬂ ag or the
tag coupl er. Background of the Invention*[0002] In a radio ; (g cy
identification (RFID) system RFID transponders or tags are usually

nount ed onto objects to provide informati on upon receivin i nterrogating
si gnal's t r RIEWMTEAG FOR ANGORBEECEF HAVING METALLIC P ORTHINSFAG
referred to as a reader. |Information provided by an RFID tag upon
activation by an i nterrGW@&@hﬂEMﬂH@MﬂHERﬂQE | ocation, or
presence of an object to which the RFID tag is nounted. Typically, such
information is provided either wwth data extracted froma sem conduct or
device of the RFID tag or when t ﬁrl?lgq tia itnteracts with an RF signal to
generate a response signal back toCihH thedR¥entiang 631 An RFI D syst em has
many different [opqli Tkt present ifvehtiGh@IEk o FFTD) tagOAPA e dRAMtcdnt®Bbjeéts An
RFID systemis in electronic article surveillance (EAS) to detect novenent
of itens wit hirPagtigulas thivipvention relpasite an RFIDitag Sucin obiecRimning mptalliam  an

aut hori zed.. 0 M7 oy Bed oo ah) FELoR ARV B REID R ARG BobiBhcr an

alert signal is generated by the RFID systemwhen the itemw th an active
RF tag is conveyed into an area where interrogating signals are present.
[0004] Interrogating signals tBaskgxoundefithe Ipventiop t ag are received via an
antenna. Such t i . nar ' ' f the
RFI D (g, Gondray T RAYREENCNidLMARBR Rr ) S5 MM urbihitels &1 Lency
correspondi ng ttegs 4re usually mounted onto objects to provide information upon receiving

interrogating signals transmitted by a transceiver. In the art, such a transceiver is
referred to as a reader. Information provided by an RFID tag upon activation by an
interrogating signal can include status, location, or presence of an object to which
the RFID tag is mounted. Typically, such information is provided either with data
extracted from a semiconductor device of the RFID tag or when the RFID tag

interacts with an RF signal to generate a response signal back to the reader.

[0003] An RFID system has many different applications. For example, one
common application of an RFID system is in electronic article surveillance (EAS)
to detect movement of items within surveilled area. Typically, in such an RFID
system, an active RFID tag attached to an item is deactivated when movement is
authorized. Otherwise, if the active RFID tag is not deactivated, then an alert signal
is generated by the RFID system when the item with an active RF tag is conveyed

into an area where interrogating signals are present.

[0004] Interrogating signals transmitted to an RFID tag are received via an
antenna. Such an antenna typically forms part of a resonant circuit of the RFID tag.
Generally, the resonant circuit is tuned to a resonant frequency corresponding to the

frequency of the interrogating signals. FIG. 1 illustrates a prior art RFID tag 10



frequency of the interrogating signals. FIG 1 illustrates a prior art RFID
tag 10 2 5 JAN 2007 2 having a substrate 12 with a sem conduct or device 14
that is coupled to coil wndings 16. [0005] A problemw th existing RFID
tags is that objects with el ectromagnetic properties adversely affect
resonant frequencies of these existing REID tags. One te7cthNq B/ of
overcom ng this problemis described in %S Patent 5,276,431 Piccoli et al.
in which a security tag has a resonant circuit that conpensates for
i nherent capadiavingoesubstrain 12rwitlch senioondvetaridyvish il # that iy esipledrio céit equency
of the resonant gi!rcui}g closer to the center frequency of a detection

r,

frequency rangev.Vl the resonant circuit described in US Patent

5,276,431 Piccoli et al. provides for a predeterm ned detection frequency
range and, therefore, is not optimzed for accurate detection of a

speci fic det ectlPeasl f A auellemywit edgs)e RIS taes isghatmbiests witkeloctremagnstic

Fabr i cated on B ePRaredeRe it ot bt Rk bl piliidd RPAZORRTn ot o

capaci tances i neehirigsd dfhversdiniig (s f@sledd istldscibed MBS Ritertt 32 7831 Piccoli
transponder. Al though this technique reduces cost of the RFID transponder

that is easierct@h P sesuRpE dps ¢ tasarant eijpratthaf cqmpansyesior iheranst a
capaci tance prqyi SQVery S . i ' K
because of -t he aparncfbe Bl ATERAE InGLLRRR MRl ooty e kol LAY
may still be nedokedtd theiconteefisqudnoe of adefecticrapagichantamge dHawéwr,tha desired

antenna resonant frequengy, [Q007] _Although the above, existin I D tags
over come vari oUSSPRBhHEGHL deserabed inUS B%tFll‘t%’%%ﬁ@écP lﬁ%ﬂllﬁaﬁﬁr@”g@ﬁg’éﬁi ve RFID

tag that is easigaedoniBIULAGIH Fedilfl/AReand MG RARARI LhRy/AGL Wi t hout

having to use discrete capacitors. portion sonme objects
or products ar eackumtenddtectiontofafspeafiRBetectical fejuenomgnet i ¢

[0006] Another prior art RFID tag is described by US Patent 5,541,399 de Vall in
which an RF transponder is fabricated on a single side of a substrate and has a lead
line that yields capacitances in crossing over windings of an antenna for the RF
transponder. Although this technique reduces cost of the RFID transponder that is
easier to attach to many different types of packages, the total capacitance provided
at crossover sites along the lead line is limited because of the width of the antenna
windings. Hence, a discrete capacitor may still be needed to increase the total

capacitance to attain a desired antenna resonant frequency.

[0007] Although the above existing RFID tags overcome various problems, there is
still a need for a more effective RFID tag that is easier to manufacture and has a
wider capacitive range without having to use di’screte capacitors. Also, metallic
portions of some objects or products are known to interfere RF or electromagnetic
fields and this reduces effective range of RFID tags mounted to such objects. For
example, metallic portions in compact discs and the like are known to disrupt RF or

electromagnetic fields around RFID tags attached to the compact discs.

[0008] Furthermore, RF or electromagnetic fields of an RFID tag are typically

weakened when the RFID tag is mounted to a metallic product such a compact



fields and this reduces effective range of RFID tags nmounted to such
objects. For exanple, netallic portions in conpact discs and the like are
known to disrupt RF or electronagnetic fields around RFID tags attached to
t he conpact discs. [0008] Furthernore, RF or electromagnetic fields of an
RFID tag are typically weakened when the RFID tag i s nount ?g JER 2fp7 et allic
product such a conpact 3 2 5 JAN 2007 dfscs and the Iike an oused within
a carrier. In this situation, the RFIDtag is |less effective and this
adver sel y af f eclisesgiad ghenliker anddwusdd withinaderrierhbn thisrteatioyg thesRFilhtag iR

tag. [0009] Thergfore at is eded is RFID tag.that oyvercones poor RF or
el ect romagnet i cefﬁcﬁyeagn%?%ﬁ%@g{%@ SRt gﬁ%ﬁaﬁaf %@ttl F 'Ogatg%ﬁltei ons.
What is also rl-eﬂqj}}@gis a tag coupler for an RFID tag nmounted to a netallic

product to thereby Inprove detecting range of a reader that interrogates
the RFID tag when the product is housed within a product carrier. Summary

of the Inventi qoodsdOlitrefbRe wliaEGREIIITY RMIDAA: SREKFertsmdy 0r 8F @ radi o
frequency identification UCRFID tag, a tag coupler for the RFID tag and a

met hod of f or niSeptiomeagretigiieldgywhen mougteddoph ebiect lgying maeHisrriirienisy Whahisone
aspect, the pr i tJ Vg io fr en I i.fi.cation
(RETD) tag comiiohesd B G0 RBRELE &S RAIDIEL AolhINER fatlif B S

non- conduct i ve theleby iiBp@vEdvietigh@ranf®UN4 teadestist idferogates tHe ML tag lfhgn heanar

and electrically conductive nmenber nmounted to the nounting surface, the
conducti ve mentdBPA¥AS hrysedWithpveprodaetiGasitrconpri si ng:  one or nore
w ndi ngs;
Summary of the Invention
[0010] The present invention seeks to provide a radio frequency identification
(RFID) tag, a tag coupler for the RFID tag and a method of forming the RFID tag

or tag coupler.

[0011] Accordingly, in one aspect, the present invention provides a radio frequency
identification (RFID) tag comprising:
a substantially planar and electrically non-conductive substrate having a
mounting surface;
a substantially planar and electrically conductive member mounted to the
mounting surface, the conductive member having:
an inner section comprising:
one or more windings;
an inner section free end extending from one of the windings;
an outer section, substantially surrounding the inner section, the outer
section comprising:
one or more windings;
an outer section free end extending from one of the windings;
and
a connecting section connecting the inner section to the outer section;
a conductive bridge spanning from the inner section free end to the outer section

free end;



an inner section free end extending fromone of the w ndings; an outer
section, substantially surrounding the inner section, the outer section
conprising: one or nore w ndings; an outer section free end extending from
one of the wi ndings; and a connecting section connecting the inner section
to the outer section; a conductive bridg& spanning fromthe 5gg§ﬂ]§ection
free end to the outer section free end;"4 2 5 JAN 2007 % Q st one
dielectric strip disposed between the conductive bridge and the conductive
menber to thereb9n¢orn1one or nore capacitive sections along the at | east

or ovi des & tag cBusrenp ArtieE R BieTREEty wh A Rl-ESF e (M T g

housed wi t hi n aopdadivetm&nabdrite theréﬂyefoi*rﬁ@nﬁ otRlo8d capbifipE k&dtiags aldfg the at
electrically conductlve mepber, having: an inner section conprising: one or

mor e w ndi ngs; legst ppgdiclesEia SR free end extendi ng from one of the

w ndi ngs; an outer section, substantially surrounding the inner section,
the outer section conprising: one or nore windings; an outer section free
end extendi ng flomi2] dnexnothet hspedd, i present ind@slion provides a tag coupler for a radio

frequency identification (RFID) tag housed within a product carrier, the tag coupler
comprising:
an electrically conductive member having:
an inner section comprising:
one or more windings;
an inner section free end extending from one of the windings;
an outer section, substantially surrounding the inner section, the outer
section comprising:
one or more windings;
an outer section free end extending from one of the windings;
and
a connecting section connecting the inner section to the outer section;
a conductive bridge spanning from the inner section free end to the outer section
free end;
and
at least one dielectric strip disposed between the conductive bridge and the
conductive member to thereby form one or more capacitive sections along the at

least one dielectric strip.

[0013] In yet another aspect, the present invention provides a method of forming a
radio frequency identification (RFID) tag, the method comprising:

providing a substantially planar and electrically non-conductive substrate having
a mounting surface;

forming a substantially planar and electrically conductive member on the

mounting surface, the conductive member having an inner section free end



a connecting section connecting the inner section to the outer section; a
conductive bridge spanning fromthe inner section free end to the outer
section free end; and at |east one dielectric strip disposed between the
conductive bridge and the conductive nmenber to thereby forn1?@e ﬁrﬂ re
capacitive sections along the at |east one dielectric strip. [0% §9 In yet
anot her aspect, the present invention prévides a nethod of formng a radio
frequency identification (RFID) tag, the nethod conprising: providing a
substanti al | y pixa¢nsingitemeindoner seetidnyandom aterdocidndecesendsixteanidmghfaionng  a

nmounting surface:; farmng a substantjall | anar . and el ectri cal

conduct i ve. rrenb%urterosﬁc?%ghermﬁ‘i THYOS h?]{l%\é%r,‘%efﬁ VEhERIEPFIRe W@ﬁﬁ%¥° 1it}fe;ivi ng an
inner section fé&ger Rogor the iiNedb/sechobéifD dispshel befvRR thO'MAbr 664 #8 and
an outer section free end extending froman outer section, the inner

section being dﬁﬁﬁ@éﬁ@@ow¢hﬁﬁﬁ@bﬁﬁé@@dhg section to the outer section, the

| iRbeioveesastien fivece . oute n. t
The outer “sect | onpr o & 838 BRI SB cbikor T Hhos? BRUIR o HEion i

one or nore pormember;of the conductive nenber; and printing a conductive
bridge onto the at |east one dielectric strip to thereby form one or nore
capacitive secti éad al ong the at |east one dielectric strip. Brief

Description of t mggxg\sﬁ‘ggtﬂ&uc[tQQ %f]i]dgé‘oﬁ{oet{lg L1685k SO TR stiif % ﬁlle}e%gf BELE

enbodi nents of the
one or more capacitive sections along the at least one dielectric strip.

Brief Description of the Drawings
[0014] A preferred embodiment and alternate embodiments of the present
invention is more fully described, by way of example, with reference to the

drawings of which:
[0015] FIG. 1 illustrates a prior art RFID tag;

[0016] FIG. 2 illustrates an RFID tag in accordance with the preferred embodiment

of the present invention;

[0017] FIG. 3 illustrates a tag coupler for the RFID tag in accordance with an

alternate embodiment of the present invention;

[0018] FIG. 4 illustrates an RFID tag in accordance with yet another alternate

embodiment of the present invention; and

[0019] FIG. 5 is a flowchart of a method of forming the RFID tag of FIG. 2 or FIG.
4 and the tag coupler of FIG. 3.



invention is nore fully described, by way of exanple, wth reference to the
drawi ngs of which: [0015] FIG 1 illustrates a prior art RFID tag; [0016]
FIG 2 illustrates an RFID tag in accordance with the preferred enbodi nent
of the present invention; [0017] FIG 3 illustrates a tag coz,gaIJAsNzuhpr t he
RFID tag in accordance with an alternate enbodi nent of the present

i nvention; [0018] FIG 4 illustrates an RFID tag in accordance with yet
anot her alternate enbodi nent of the present invention; and [0019] FIG 5
is a flowhart of a nmethod ®etditediDesgriptionFithe DagwifgsFIG 2 or FIG 4 and

the t I FILG ,.3.. 2 5 JAN 7. 6 Il ed De L ptl f.Lh
Dr avi ngs. [ 0020] %% et fisqucied, Seniispion GITD g AEEyoPs ot A5 TR0 or
for the RFID tagd ARethdd 88 Fdatndthe FATD A of BR HELRPIAIn Abcdiiirck 3@HcLUP! er

in accordance with a preferred enbodi nent and altérnate enbodi nents of the
i nvention are d&steriedembofiment ped alitrhaigienpodiaaants oft the inveddomatesieseribed. In

provided to de ' . enbodi nents. It . | I, be, apparent t.0 one
Bk 1T ed i n°t he S ETRRESEsORRS TRl e browicR e ey SpERREF ERbr 4B thou
such details. Stat befappdresicodat skillsd Wihe0f hbRede sl BethwahtibeR@ybe SO as
not to obscure the invention. [0021] There are many advantages of the

i nvention. One Ractissd yythoyt suchaletailsySome ehthese detaits mmenethedeseriped st ppeth
effective than gxistoh RERELR thaBs el nounted to objects with netallic
portions. Consequently, undesired 1ntérference or disruption of radio
frequency (RF) or electromagnetic field around the RFID tag by the

nmetallic portions is_alleviated. . .
[0021] There are many advantages of the invention. One advantage of the

invention is that the RFID tag is more effective than existing RFID tags when
mounted to objects with metallic portions. Consequently, undesired interference or
disruption of radio frequency (RF) or electromagnetic field around the RFID tag by

the metallic portions is alleviated.

[0022] Another advantage of the invention is that the tag coupler improves RF or
electromagnetic coupling between a reader and an existing RFID tag mounted to a
product carried within a product carrier. This therefore improves detecting range of
the product without having to change the existing RFID tag already mounted to the
product.

[0023] Yet another advantage of the invention is that the RFID tag supports a wider
possible range of capacitances without needing discrete capacitors to increase total
capacitance as required by existing RFID tags. Hence, the invention enables the
RFID tag or the tag coupler to be more easily tuned to desired resonant frequencies

than existing RFID tags.

[0024] In describing the embodiments of the invention, similar elements share the
same references. To simplify the drawings, an element may not be numbered in a

later drawing if the element has been indicated in an earlier drawing.



[0022] Anot her advantage of the invention is that the tag coupler inproves
RF or electromagnetic coupling between a reader and an existing RFID tag
nounted to a product carried within a product carrier. This therefore

i nproves detecting range of the product w thout having to qlgamgqg[]qhe
existing RFID tag already nmounted to the product. [0023] Yet another
advant age of the invention is that the RFID tag supports a wider possible
range of capacitances w thout needing discrete capacitors to increase total
capaci t ance as [0@]iRaferring nexv ®IFTIG) 2Rkl RFIR g, 20Hanceordinve wikvénprefarraehabl es
the RFIDtag e tag .coupler to be npre easiI% tuned to_desired

or .t .
resonant fr equéfthodinentipf thegypesant wyepigrysilysiratedogbe RF[IA tag2¢qmpptisgs A he
enbodi nent s of i i LX) 1t I es.
To aimpr ity ¢ e oRaine Hidl and LRV REILPSITER oAb bshde 20 1ATR EhAARG
drawi ng if the setfece?d, alsabstateaily plahac ahé dlectnically earducéve geslven2f, a2 5 JAN

2007 7 [0025] Referring ,now,to F .2, .ap RFID tag 2Q in accor e wth
the preferred °8%%%1Vﬁéﬁég8£?t%@eﬁ%§mp ?%ﬁé‘ﬂf’l SSWQI’?O?%P?WE@?VH%& % %‘T’h_e RFI D
tag 20 conpri seebsratS2PRALNHiANI MpOh@RAL faRskdlt GCkhief BottinBENWARA Mthintade
substrate 22 having a nounting surface 24, a substantially planar and

el ectrical |y cdnalignmen wintherprodict suchasntbu ckanrglebr ¢agpackdiscar thedikecthei ¢

strip 30, and a_sem conduct or vigce 32. e .substrate 22.has a.spi.ndl e

aperture 34 forsﬁggi@a?pegu&ee%‘?@a%g rtﬁ? BWHQ%CIQWé © %g)eadSpl?‘?'}eéﬂ?gﬁﬁ@ tCwith
the product sucdt t@ntetn8Y erfR%ERER mEMBQYBAL Histlbfdduef carhiér. | | ke, the spindle
aperture 34 enables the conpact disc to couple to a spindle in a disc drive

or to internal engagenent nenbers of a disc product carrier. [0026] The

conducti ve msn‘g g IS d Jount | rf . 24 rises

an inner secti §62§ ?ngencoglgﬂﬁ\%s%él?@%rn%ig%gorﬁ !teggcg ﬁen%@ﬁl%ﬁ%g %‘%%Ig? %%18 t hat
comprises an inner section 38, an outer section 40 and a connecting section 42 that
connects the inner section 38 to the outer section 40. These sections 38,40,42 are
formed with an electrically conductive material such as, for example, copper,

silver, or gold.

[0027] The inner section 38 has windings 44 and an inner section free end 46
extending from one of the windings. In the preferred embodiment, the inner section

free end 46 extends from an outermost winding 48 towards the outer section 40.

[0028] The outer section 40 substantially surrounds the inner section 38. In the
preferred embodiment, the outer section 40 has a winding 50 and an outer section
free end 52. This winding 50 of the outer section 40 is wider than each of the
windings 44 of the inner section 38. The outer section free end 52 extends from a
portion 54 of the winding 50 towards the inner section 38. It is to be noted that if
the outer section 40 has more than one winding, then the outer section free end 52
extends from an innermost winding of the outer section 40 towards the inner

section 38.

[0029] In connecting the inner section 38 to the outer section 40, a segment 56 of

the connecting section 42 is disposed between the inner section free end 46 and the



connects the inner section 38 to the outer section 40. These sections
38,40,42 are forned with an electrically conductive material such as, for
exanpl e, copper, silver, or gold. [0027] The inner section 38 has w ndi ngs
44 and an inner section free end 46 extending from one of ttzeg ]’EN“Z@M”QS- I n
the preferred enbodi nent, the inner section free end 46 extends from an
outernost winding 48 towards the outer s&ction 40. [0028] The outer
section 40 substantially surrounds the inner section 38. In the preferred
enbodi ment, t heutartsectiondodei end 520 Thssegmentria is gmblleram evidih thart ethessegirients

free end 52. This, W nding 50.o0f the quter sectjop 40.is w der than gach of
the: windi ngs | ABEHortHe O e A6 s rmectyebert o g boner oL AGRED
extends from a thw»eukt tied4@f the winding 50 towards the inner section 38.
It is to be noted that if the outer section 40 has nore than one w ndi ng,
then the outer section free end 52 extends from an innernost w nding of

the outer secti 40t owar.ds. t he.inner section .38. [0029] In ting
the inner sect i[_@%oégnfepcopﬂ‘é&l}’&t é’rdgg 2&5?%1#‘ ‘Hn%?f 13’885%%90% eeo?né:%ﬂ{e%etﬁe
connect i ng sectdudt séeidnShrél siADe WinetherRscsthe sﬂrﬁP"B@rdiﬁ%@éd Bétwktgeheend 46 and
the 2 5 JAN 2007 8 outer section free end 52. This segnent 56 is smaller

in width than conductiyedrdge 28 agg tlsocaptluetine membrsbi thicesepesibre A tiopsare
Vel TR . o 38 f 30
oePeonaiet L ve bk S SE Be SRR A0 SIARL Y cRBEH Sl 002

The conducti ve romithnhe 1 nhner

outer section ffoare®mdhdgortidhba bl ehedntéraetidncréd dnidpl63 Bndthapeactibet ween
the conductive bridge 28 and the conductive nenber 26, three capacitive
sections are t95eibt dprmes afithespenant §6.cqnd et qnother capacHive sSEEeR P 5al |y, a

capaci tive sectd on.62 4, g,@?ﬁgoﬁé&ﬁe&%ﬁ&n@ee“&%ﬁf- t he inner section

free end 46, another ca%

[0031] The semiconductor device 32 has two terminals (not shown) that are
electrically connected to two conductive pads 68,70. These two conductive pads
68,70 are disposed in association with the windings 44 of the inner section 38 such
that the windings 44 are electrically coupled to the two terminals of the
semiconductor device 32. The semiconductor device 32 stores information on the
product such that upon receiving interrogation signals from a reader, the

information is provided or retrieved from the semiconductor device 32.

[0032] Dimensions of the RFID tag 20 depends on desired resonant frequency or a
desired detection frequency range. For example, to receive interrogating signals at a
- desired resonant frequency of 13.56 Megahertz (MHz) within a 5% tolerance range,
the winding 50 has a width of 3.1millimeters (mm), the inner section 38 has seven
windings 44 each having a 0.15mm width, the capacitive sections 62,66 are each
3mm by 1mm, the conductive bridge 28 has a 3mm width, and the dielectric strip
30 is 4.5mm by Smm. The outer section 40 has an outer diameter of 110mm and
the inner section 38 has an outer diameter of 40mm. The dielectric strip 39 for this
example has a dielectric constant of 4.5. Typical capacitances at each of the three

capacitive sections 62,64,66 are 6 picofarads (pF) each. It is to be noted that each



section 64 is formed at the segnent 56, and yet another capacitive section
66 is forned at the portion 52a of the outer section free end 52. [0031] .
The sem conduct or device 32 has two term nals (not shown) that are

el ectrically connected to two conductive pads 68, 70. These twg ?&ﬁa&l ctive

pads 68,70 are disposed in association with the w ndings 4418 i nner

section 38 such that the w ndings 44 ar@ el ectrically coupled to the two

termnals of the semni conductor device 32. The semni conductor device 32

st ores i nf or matafdhesenimemsionsrvadecin telecance ha pravpderthe desied regnanttieaquengytdfon

signals froma rge , the ~information_is provided or retrieved fromthe
seni conduct or dl&fb?&feg@hertzdb)g%) Vﬂﬁﬁ’éﬁ]%fi %ﬁ’stogfanf’ﬁéarﬁﬁ D tag 20 depends on
desired resonant frequency or a desired detection frequency range. For

exanple, to receive interrogating signals at a desired resonant frequency
of 13.56 MegahdP33] (IGz ) illistrates aagopepieet Ghivaceerdgrce witthan slfeseiteg 50 has a

wdth of 3.1 mJ]lJ S the | nper -section iindi ngs 44
each having a Oéxﬁ%&g\}lﬁ tc&t(ﬁggr%ﬁ?%en(t: grbvaegﬁ Iil'vféhegt%%? ?%i%relgg,%égﬁlgér'gﬂggc cgr3m’n by
| mm t he conducdlestniigndgeidld dfas RFIBME olinted taAotipectdi®l (@D)rthatistrip 30

is 4.5mm by 5mm The outer section 40 has an outer dianmeter of 110nmm and
the inner sect ipyseBwithin aprodustearrifr speitsbpwafin FHEm). Juedh aprefacicartier s j p 39

for this exanp,},eef&,a&aﬁlgﬁj{’glcg&gaét%i&@?&%%g%é%é) S@(%e%% _capaci tances at

each of the threé " capacitive section are cotarads (pF) each.
It is to be noted that each 2 5 JAN 2007 9 of these dinensions varies in
tol erance to provide the desired resonant frequency of , 13.56 Mg Q?Sratz

ency ,
(MHz) within tHQ03Y, The Begrurler Hheompranss ap efectcaly condystiygmngmbst
coupl er 100 in agaQtda lfr?d 1110l A AUERERR! Frip $00 TR e bkt §8g Nt
invention. The tag couple 1%%’ coup 1es to St%ﬁ% g@ ore e{l%ct ?omagnet ic field
of an RFID tag comprises ab onrer setipad 08 dinsautérGRYtidrh &t0 arsl a connecting section 112
that connects the inner section 108 to the outer section 110. These sections
108,110,112 are formed with an electrically conductive material such as, for

example, copper, silver, or gold.

[0035] The inner section 108 has a winding 114 and an inner section free end 116
extending from the winding 114. In this alternate embodiment, the inner section
108 is substantially circular and the inner section free end 116 extends from the
winding 114 towards the outer section 110. The inner section free end 116 is wider

than the winding 114 of the inner section 108.

[0036] The outer section 110 substantially surrounds the inner section 108. In this
alternate embodiment, the outer section 110 is non-circular to align with typical
shapes of existing product carriers and has a winding 120 and an outer section free
end 122. Width of the winding 120 of the outer section 110 is about the same as
width of the winding 114 of the inner section 108. The outer section free end 122
extends from a portion 124 of the winding 120 towards the inner section 108. The

outer section free end 122 is wider than the winding 120 of the outer section 110.



housed within a product carrier (not shown in FIG 3). Such a product
carrier can be, for exanple, a conpact disc (CD) casing or a CD storage
box. [0034] The tag coupler 100 conprises an electrically conductive nenber
102, a conductive bridge 104, and a dielectric strip 106. Tq% gmqg%ctive
menber 102 conprises an inner section 108, an outer section 11 a
connecting section 112 that connects thé inner section 108 to the outer
section 110. These sections 108,110,112 are fornmed with an electrically
conductive nat 003 It iscth besotddathat if enphe, sectoympd8, has inhore thaname gqahding[ 0035]

The i nner sectipn 108 has a.w ndin 4 an n i nner section.free e 116
ext endi ng from '{q%&ﬁl‘?f&ﬁr ﬁ@‘;tﬂﬁeq fﬁl%t ﬁ%sexéﬂ“g% ?rﬁﬁ’t & AHEINShRHding o8V af(%(ri}g?

section 108 i Sydtgédit 1 A S¥madiE ¥ @E 0B sédiBni170%hs 86 18R ohé fendne 116
extends fromthe wnding 114 towards the outer section 110. The inner

section free ertbenthe outersectom frechend 12Rexwindsl fnop dilnefmashwindimgtoveeds then
108. [0036] The_outer,.se (#{)on 110 substantially surrounds the inner section
108. In this dPP%rrSﬁﬁtfcglg odi ment, the outer section 110 is non-circul ar
to align with typical shapes of existing product carriers and has a

w nding 120 and an outer section free end 122. Wdth of the w nding 120 of
the outer sectil838]1ip doanediingtthe inmessastiond 08 (g teloutst sedtionviilAds srgmens 1 bda t he

i nner section 1 e ection f.ree 122 te kon
oh o *The wi ndnihe (OReBHOELecBE 112k dibRREREnEES 1eTHSRRE 116 953 ARARLE O
free end 122 i sthekégheritliana idubont hdisagie 48 Vidth off bthe® bd@fienseTIAboIN 28 bBthe25 JAN

2001 10 [0037] It is to be noted that if the inner section 108 has nore
than one wi ndi rgpnnegtigsecten | hhiet adiein; wapgctizalyethg opiw sestioandd (fy % an

cect i on 110 had HivR PRERAAE B EGTTBE O (e outer section froe end 122
extends froman innernost w nding towards the
[0039] The conductive bridge 104 spans from the inner section free end 116 to the
outer section free end 122. With the dielectric strip 106 disposed between the
conductive bridge 104 and the conductive member 102, capacitive sections are

thereby formed along the dielectric strip 106 at the segment 112a of the connecting

section 112, the inner section free end 116, and the outer section free end 122.

[0040] For the tag coupler 100, three capacitive sections are formed along the
dielectric strip 106. Specifically, a capacitive section 130 is formed at the segment
112a of the connecting section 112, another capacitive section 132 is formed at the
inner section free end 116, and yet another capacitive section 134 is formed at the

outer section free end 122.

[0041] The tag coupler 100 is mountable to a substantially planar and electrically
non-conductive substrate 136 having a mounting surface 138. The non-conductive
substrate 136 may be a discrete element, or provided by a part of the product or the
product carrier. For example, the conductive member 102 may be mounted directly

onto a CD casing with a surface that serves as the mounting surface 138.



i nner section 108. [0038] In connecting the inner section 108 to the outer
section 110, a segnent 112a of the connecting section 112 is di sposed
between the free ends 116,122. Wdth of the segnment 112a is about the sane
as width of other segments 112b, 112c of the connecting section 112 that

adj oin, respectively, the outer section 110 (at the portion 12%4) JAh#01 he

i nner section 108. [0039] The conductivellbri dge 104 spans fromthe inner
section free end 116 to the outer section free end 122. Wth the

di el ectric stri[po4epDihmsiponsdf thettigesupldre 0O0adsodepéndven dysirdd eesdidhtand t he
conductive menber 102, capacitive sections are thereby forned a#onﬁlthe
diel ectric strilPHEBCYRr & drsired defesHomitequgney range Fop HHeEgatige sighelsiapfher 12,

the inner sectifQi{d RSoHH ﬁ}léngenc? B¢ 1536 I\%Jésaﬁértf @ﬁﬁ&?&nﬁ%ﬁe&es%g&g fice ran%g,odfo]

For the tag coupler 100, t capacitive Sections are fornme ng t
di el ectric st rithe ¥OddinGSpEX dack hhd y width ofip anillimeter @), ithncapdCitive s¢adrondd0at

the segnent 112a of .t connecting sectio 12, another capacitive section
132 15 for e df TERB OV RHEE GECAPRERE Pediod? 1a il o O getsite
capaci tive sectdeiiorl 8% is3 0hRh B?Q3ﬁﬁn,ttﬂ@corﬁf&@€?q Bifgki 109 if 3 HBmBYI1 AR, adP041]

The tag coupler 100 is nmountable to a substantiall'y planar and electrically
non- conduct i ve thedilecttiesttigd 0h s/ 24ngmebynifmmmi e swierf secttorl BB) foTime an inner

non- conductive __sub te,1 may be.a.discrete elenment, or .provided by a
part of the prdUERE: HIOMREY TJOBH e R ipd recteq DE TR An et ARPRAce i ve
menber 102 may 3enmDURE 8llediricatlip Y06 WHiRis@xSpladdonts Wididledris Bohsiat of hat
serves as the nounting surface 138. 2 5 JAN 2007 11 [0042] Di nensions of

the tag coupl er4-10bypitd caphspanets eheatb oif tleatthressanagitive fecbemiel?dyl 335134 aesi r ed

detection freq y %.1;3 i nterr.ogati.n i gnal t ired

resonant fr equegnﬂégj ’ c%?%g 5(1\%5 aﬁéﬁ?c?v t)lg %Stf‘%qoﬁed;thgﬁﬁatcgﬁg Fh%(gié:e range,
dimensions varies in tolerance to provide the desired resonant frequency of 13.56

Megahertz (MHz) within the 5% tolerance range.

[0043] FIG. 4 illustrates an RFID tag 200 in accordance with yet another alternate
embodiment of the present invention. It is to be noted that the RFID tag 200 has
certain features that are similar to the RFID tag 20. The RFID tag 200 is mountable

to either a metallic product or a product carrier for the metallic product.

[0044] The RFID tag 200 comprises an electrically conductive member 202, a
conductive bridge 204, a dielectric strip 206, and a semiconductor device 208.
Specific details of the conductive member 202, the conductive bridge 204, the
dielectric strip 206, and the semiconductor device 208 are not indicated or
described here as these details are similar to the RFID tag 20 described earlier in

the above.

[0045] The RFID tag 200 is mountable to a substantially planar and electrically
non-conductive substrate 210 having a mounting surface 212. The non-conductive
substrate 210 may be a discrete element, or provided by a part of the product or the

product carrier. For example, the conductive member 202 may be mounted directly



the wi ndings 120 each has a width of 1 mllinmeter (mj, the capacitive
section 130 is Inmmby 16mm the capacitive section 132 is 5mm by 16mm the
capacitive section 134 is 10mm by 13mm the conductive bridge 104 is 25mm
by 16nm and the dielectric strip 106 is 24nm by 18nm The Oﬁﬁf @ tion
110 fornms an inner area of 120mm by 110mm and t he i nner sectio Nl has an
i nner dianmeter of 32nm The dielectric Brip 106 for this exanple also has
a dielectric constant of 4.5. Typical capacitances at each of the three
capaci tive sectantms stiFfceld2 AD4r ATk casBidpwith 110 phrfardeRm8pds, the avpeittg vel y.

It is to be noted ths{%each of these dinensions varies in tolerance to
provi de the desViace onant frequency of 13.56 Megahertz (MHz) within the
5% tol erance range. [0043] FIG 4 illustrates an RFID tag 200 i n accordance
with yet another alternate enbodiment of the present invention. It is to
be noted that t[be4sRFTIR RED 22 00dws iner saitionf2d dtthatesniphiats ariedeited deation o
the RFID tag 2 T RF] D t.ag 200, . s mount.abl e i ther a al l.i c
product or a p?zol u?ge gﬁiﬁpfeélrsg?tﬂ?n%lr@laﬁé‘f"aﬁe?@nﬁ %ﬁ%ﬁ(} %F%ﬁﬁ%g%‘ﬂ%ﬁﬁ%faﬁist ag
200 conprises angelCdidiR] le¥pLAPAYChbMS WRIARR 202054 ¢F th&RRUREHME2 Dr 1 dge
204, a dielectric strip 206, and a”sem conductor device 208. Specific
details of the Eunindented seationi2dp comPrisestrecandnetinst bridgel22b ¢ganczting theriwo
dielectric striigegq%, 2@% bhe sem conduct or device 208 are not indicated or
descri bed here i 83 g ails are simlar to the RFID tag 20 descri bed
earlier in the above. [0045] The RFID tag 200 is nountable to a
substantially planar and electrically non-conductive substrate 210 havi ng

a mounting sur {88471 2Azliclppiaic strip Larigdisppsad beswpen thacenurgverbijdgse22 anddee et e
o ot o POk DRonh Slpt i BERSE B IR ARSI S
230a,230b,230c¢,230d,230e along the dielectric strip 228. These capacitive sections
230 correspond to portions of the indented section 216 at which the dielectric strip
228 is disposed between the windings of the inner section 214 and the conductive
bridge 226. The winding 222,224 of each of the two free ends 218,220 are
separated by other windings 232a,232b,232c¢ of the inner section 214 at the

indented section 216.

[0048] It is to be noted that the RFID tag 200 has an outer section 234 and a
connecting section 236 much like the RFID tag 20. At the connecting section 236,
the conductive bridge 204 and the dielectric strip 206 also form one or more

capacitive sections.

[0049] Referring now to FIG. 5, a flowchart of a method 300 of forming the RFID
tag 20, the tag coupler 100, or the RFID tag 200 is shown in accordance with yet
another alternate embodiment of the invention. It is to be noted that some elements
in the following description of the method 300 are not referenced as such elements
refer generally to elements described earlier and that are related to the RFID tag 20,
the tag coupler 100, or the RFID tag 200.



onto a surface of a CD or CD casing with that surface serving as the
nmounting surface 212. [0046] The RFID tag 200 has inner section 214 that
conprises an indented section 216. The indented section 216 has two free
ends 218, 220. Each of the two free ends 218,220 extends, respectively,
froma w nding 222,224 of the inner section 214. The indentdd #dciilon 216
conprises a conductive bridge 226 connedBing the two free ends 218, 220.
[0047] A dielectric strip 228 is disposed between the conductive bridge 226

and the two f qeos0k s kBo®200 starté be prIdiHiOB0D 4 butstanaphy planyearglect | ons
230a, 230b, 230c, 230d, 230e along the dielectric strip 228, These capacitive
sections 230 Ebchicalypancendistive shstisie haying iaamtitg Veles-oheP8- at  whi ch

the dielectric i i i SPO hpdi ngs of the inner
section 214 anggﬁﬂgﬁg%%%%???be qﬁfﬁggéagé%fgﬂﬂgaﬁ?ﬁﬁgﬁg 222,224 of each of
the two free ends 218,220 are separated by other w ndings 232a, 232b, 232c
of the inner section 214 at i ndent ed secti 216, 048] .1t is to be
noted that themﬁﬁﬁbﬁgﬁdnﬁgﬁdh§§°§W“Eﬁ§@Wgég@PP%gaﬁéﬁugﬁ%gﬁﬁy%ﬁﬂﬁ%@%%ng
section 236 MuGhkctidsfy CBRMREVD plcdibet On tA mbRRirfbARNGES ITHE SRELIRE ndfber the

conductive bridge 204" and the dielectric strip 206 also formone or nore
capaci tive secthapasinnedeettpn Retend ergndiog ftom # Bnebsection hodvai anter sectign

met hod 300 of form he. REID tag, 20, the_tag coupl.er. 100 r,t.he RFID
12 200 1. ShoviFeI i SXIsa e a OHcp Stetiotn B BpEePHh i anur kT e o
the invention. cohndctingBeRonNBtBSodtBRlecEONE: @s&MRIA sarlidrTof the RIADI oy OGhe

description of the method 300 are not referenced as such elenents refer

general |y to eltegreoupierd®9canidisee/REHD tdgs200ahte eonmectirgsacipaisedispased hetwren D
tag 20, thet e 1 ée% io% %‘%é R4 a;[lclfI ﬁie%lfllte[r) s&%ﬂm%“pe% en%l. 5 JAN 2007

[0052] For the RFID tag 200, the forming 304 comprises forming the indented
section 216 having the two free ends 218,220 at the inner section 214. Each of the
two free ends 218,220 extends from the winding 222,224, respectively, of the inner

section 214.

[0053] One technique of forming 304 the conductive member is by laminating a
conductive material onto the mounting surface and then etching the conductive
material to thereby form the conductive member. Copper is one conductive

material that can be used for this forming 304.

[0054] The method 300 continues with attaching 306 a dielectric strip onto one or
more portions of the conductive member. Size and number of these portions are
variable to obtain various resonant frequencies depending on design requirements
of the RFID tag 20, the tag coupler 100, or the RFID tag 200 in terms of resonant
frequency. This attaching 306 can be by printing the dielectric strip onto the one or
more portions. In the preferred embodiment, the printing is onto a portion each of
the connecting section, the inner section free end and the outer section free end. For
the connecting section, the dielectric strip is necessary to insulate the conductive

bridge from the segment between the inner section free end and the outer section



13 [0050] The nethod 300 starts by providing 302 a substantially planar and
el ectrically non-conductive substrate having a nounting surface. The non-
conductive substrate can be, for exanple, a polyester sheet. [0051] The

met hod 300 continues with formng 304 a substantially planar and

el ectrical ly conductive menber on the mounting surface. The cbhditiilie
nenber has an inner section free end extendi ng froman i nner section and
an outer section free end extending froman outer section. The inner
section is conreestend. Vhaattachingridéal sompnyeise m;mng tiaetdtn@ecrmc stripsdemi on as
described earlier for heRFDta O1 @g{a Ps‘f 100 and the RFID
tag 200. The cdlr‘?ﬁ%gé?llyné pseggltng&qrp 55 CS"R i nner section free
end and the outer section free end. [0052] For the REI D tag 200, the

form ng 304 conprises forrrigg the indented section 216 having the two free
ends 218, 220 atl093%k Eqm@RE tago02the. atteelmnga% coraprisaintingdhediglecricg, 220

ds f f th
(0055 cne t echiit BRSeBFRY At pATBRESL Ik ik Fset AR Reco BRI AR g

a conductive rrr® iagl200mo HdﬁthT@\tU’kﬂlbl’é@trﬁ: d;sze%ém@ thé’[@)!@e@b&ﬁng’lg t he
conductive material to thereby formthe conductive nenber. Copper is one

conductive material that can be used for this form ng 304. [0054] The
met hod 300 cont Sapbt i [

mor e port i ons. dPoithertttl deBhhRaty BRle if i, ARl 308 bhocRedtoduftife 308
are vari abl e taconduetive Matgeamso meslﬁniwtxc birpao eireetssfotia pepabiting sxmtmtssu gn
requirements of the REID t the tag coupler 100, or th ﬁﬁta 200
in terms of resdougine digl eﬁue ﬁfw asmlgreéthy&b%flwggrs@eu%eﬁer&é0%51 I 01 he
dielectric striy REFEH t f ELSRRlct

enbodi nent , theﬁerl nt h%?llgggor{?%ea po(r?at on’ ea E@Dtﬁgzg%ﬁnectﬁg 1Xéeectl on,
t he inner sect |brldgfeneelsepdn&dd>ntdm least ene patibn ofitHerdieleerid stripdl28 to thereby

P

form one or more capacitive sections along the dielectric strip 228 at the indented

section 216.

[0057] Thereafter, mounting 310 of a semiconductor device to at least two
conductive pads of the conductive member takes place. The method 300 then
proceeds to applying 312 an adhesive onto an attachment surface of the non-

conductive substrate. The attachment surface is opposite to the mounting surface.

[0058] After applying 312 the adhesive, the method 300 provides for shaping 314
the non-conductive substrate for attachment to a component. Such a component
may be, for example, a CD or a carrier for the CD. For a CD, the shaping 314
includes punching a spindle aperture at a center portion of the non-conductive

substrate.

[0059] It is to be noted that the flowchart of FIG. 5 refer specifically to the method
300 of forming the RFID tag 20 and the RFID tag 200. However, for the tag
coupler 100, the step of mounting 310 is not required. Therefore, the flowchart is

also applicable to form the tag coupler 100, as it is easily understood by persons



t he connecting section, the dielectric strip is necessary to insulate the
conductive bridge fromthe segnent between the inner section free end and
the outer section 2 5 JAN 2007 14 free end. The attaching 306 al so
conprise curing the dielectric strip when necessary, dependi &g E\t?" terial
used for the dielectric strip. [0055] For the RFID tag 200, t t‘achi ng
306 conprise printing the dielectric st¥ip 228 onto one or nore portions
of the indented section 216. Accordingly, the RFID tag 200 now has the two
di el ectric strigk#lleddn (R2&t tha@thenaethtiigr3 10 f a[seRidhddttbedevidet ianbi mgdehior
dielectric stri B the nethod 300 proceeds to printing 308 a conductive

bri dge onto thehatagwepkrd08irip to thereby form capacitive sections al ong
the dielectric strip as required by the design requirenents of the RFID tag
20, the tag coupler 100, or the RFID tag 200. For the RFID tag 200, the
conductive bri[dogn]i Shapeserpinvention tdrekefort proeidss the RFIPoag 20sthe fagtdoepler

dielectric strip 228 thereby form gn [ nmore capacitive sectjons along
the dielectric ﬁ({q’ﬁﬁfglg@%%%ﬁ@nﬂﬁ%wg’aﬁ 3@85‘? Pﬁqcﬁg.or[%gésit]aﬁﬁ@tee ter,
mounting 310 of @bQE{y&QE@ {Oftdevice to at least two conductive pads of
t he conductive I?n::rr‘oer ta egﬁpl ace. The nmethod 300 then proceeds to

appl ying 312 an adhesive onto an attachnent surface of the non- conductive

substrate. The c surface i.S. opppsite to the pounting syrf.ace.
[0058] After ap@%ﬁnggg%%b? ﬁ@rﬁﬁﬁﬁgﬁ%?ﬂgﬁ‘g HB egﬁg%mb%’ir%’éliﬂ?so?eerslhapi ng
314 the non- copdefibdd/ip B WhAb®s hedifiRidaERNE MpiemeARRABERade BYiICh a
component may be, for exanple, a CD or a carrier for the CD. For a CD, the
shapi ng 314 i npdreptsskidleddhitimyart withpwidleparipg fram hesgcope ebihe prespirnyaions

t he non-conductive substrate. [0059] It is to be noted that the flowchart
of FIG 5 refer specifically to the nethod




300 of formng the RFID tag 20 and the RFID tag 200. However, for the tag
coupler 100, the step of nounting 310 is not required. Therefore, the
flowchart is also applicable to formthe tag coupler 100, as it is easily
understood by persons 2 5 JAN 2007 15 skilled in the art that the nounting
310 of a sem conductor device is not needed for the tag couq@eﬂm3ﬁ@.

[ 0060] The present invention therefore ptovides the RFID tag 20, the tag
coupler 100, the RFID tag 200 and the nethod 300 to overcone, or at |east
alleviate, the problens of the prior art. [0061] It shall be appreciated
t hat al t hough one preferred enbodinentcﬁﬁﬁmbeen described in detail,
various nodifications and i nprovenents Can be nmade by persons skilled in
the art without departing fromthe scope of the present invention. 16 2 5

JAN 2007 (I & ARiolfredheh@fidentifi@iiée@MRYID AR bbAgGhEoN (RFID) tag conpri sing:
a substantially planar and electrically non-conductive substrate having a
mount i ng sur f ace;a sibstasllamlangr lapd plegitigalln nan-edmslictivesibisyratedusinetd ve menber
nounted to sai dm unx?t%'nntsi ng surface, said conductive nenber having: an inner
section conpriS|ﬂg: SONE8F more wi ndi ngs; an inner section free end

ext endi ng from onesubbtas@lly pléiialiafd SlectrRAlP o RIucH Rt Mber Sobptkans sl l y
surroundi ng said inner section, said outer section conprising: one or nore
wi ndi ngs; mounting surface, said conductive member having:
an inner section comprising:
one or more windings;
an inner section free end extending from one of said windings;
an outer section, substantially surrounding said inner section, said outer
section comprising:
one or more windings;
an outer section free end extending from one of said windings;
and
a connecting section connecting said inner section to said outer section;
a conductive bridge spanning from said inner section free end to said outer
section free end;
and
at least one dielectric strip disposed between said conductive bridge and said

conductive member to thereby form one or more capacitive sections along said at

least one dielectric strip.

2. The RFID tag of Claim 1, wherein a segment of said connecting section is disposed

between said inner section free end and said outer section free end.

3. The RFID tag of Claim 2, wherein said capacitive sections comprise a capacitive

section at a portion of said connecting section.

4. The RFID tag of Claim 3, wherein said capacitive sections further comprise another

capacitive section at a portion of said inner section free end.



an outer section free end extending fromone of said windings; and a
connecting section connecting said inner section to said outer section; a
conductive bridge spanning fromsaid inner section free end to said outer
section free end; and at l|least one dielectric strip disposed getngﬁﬁ sai d
conductive bridge and said conductive nenber to thereby forni n@ nor e
capacitive sections along said at |eastlbne dielectric strip. 2. The RFID
tag of Caim1l, wherein a segnment of said connecting section is disposed
bet ween sa$.d THRIRFIDs@E off Olaifnl 3 eviRfdn 84id capdditivieelios ditha@Ropeige amsther3. The
RFID tag of Claim2, wherein said capacitive sections conprise a capacitive
section at a pBRaiiivhsestional apatometiaihguisesaction fregendhe RFID tag of Claim
3, wherein said capacitive sections further conprise another capacitive
section at a portion of said inner section free end. 2 5 JAN 2007 17 5.
The RFI D tag Tdfe RFI& tapg 3f Cidiar Eiand Sailer cappeising usesdmhiosier davideleavingmatpri se
anot her capacitive section at portion of said outer section free.end. 6.
The RFID t agef st gy el g gl gy TERFBHYEY ARneCied i RgRRAEYD COREFTiLE

havi ng at '%ﬁﬁéo?%ﬂd&&&ﬂkﬂ@%ﬁwﬁ%@&?riCa"y and respectively connected to

at |l east two conductive pads of said conductive nmenber. 7. The RFID tag of
Claim6, wherein said at | east two conductive pads are disposed in

associ atio it id wi.ndi.n f said.nner sectiqn.. 8. The REID t of
oo i oRerlre k) et RRIR e ishigeat Lt S ot s DS st
wi ndi ng of sajsghdifiaIwiiesdid Wﬂn&iﬂgﬁf%ﬁicﬁiﬁh& QUti&L section.

8. The RFID tag of Claim 1, wherein said inner section free end extends from an

outermost winding of said inner section towards said outer section.

9. The RFID tag of Claim 1, wherein said outer section free end extends towards said

inner section.

10. The RFID tag of Claim 1, wherein said connecting section extends from an outermost

winding of said inner section to an innermost winding of said outer section.

11. The RFID tag of Claim 1, wherein said non-conductive substrate has a spindle aperture

formed at a center portion thereof.

12. The RFID tag of Claim 1, wherein said inner section comprises an indented section,
said indented section having two free ends, each of said two free ends extending from a

winding of said inner section.

13. The RFID tag of Claim 12, wherein said indented section comprises a conductive

bridge connecting said two free ends.



9. The RFID tag of Claim1l, wherein said outer section free end extends
towards said inner section. 10. The RFID tag of Caiml1, wherein said
connecting section extends froman outernost w nding of said inner section
to an innernost winding of said outer section. 11. The RFID tagipfioCl ai m 1,
wherein said non-conductive substrate has a spindle aperture fornmed at a
center portion thereof. 12. The RFID tagl®f Caim 1, wherein said inner
section conprises an indented section, said indented section having two
free ends,14edth RifiDgag df Ci/aimflr?)ewhefeﬁisatelxismbdé diglectrivrstdp isdismhisedbaiivesai d

i nner section.,  13. The IDtag of Claim1l erein said indented section
conprises a c@AGaARycHe bEAge H@%ﬁﬁﬁ@n@gﬁqrew T?’F’é‘émér‘i’ﬂ?or?c@aﬁw 2001
18 14. The REid3ohagiof st%'t[@al@on"&g R sﬁ-} | east one dielectric stripis

di sposed between said conductive ge a d said two free ends to thereby

formone or nore capacitive sections along said at |east one dielectric

strip. 15. Im13, rel sa ng of. each of said
two free e]nsdzﬁ’ﬁ%lIB t@%ﬁf@iaé'a‘ ]%’VW&’FFFé’?S ‘?}B% Ot?acgé{} Hﬂgw&ff"f&e@ TS at
sai d i ndent edes@gbd BY othbp wn?dlhgégof:éﬁlpinﬁér eRtiorat safll iAdéHEHRABY.
identification (RFID) tag housed within a product carrier, said tag

coupl er conpr|5|ng an electrically conductive nenber having an i nner
oxt endi ng T onfisngpfr BrirR oty ehindhab BEMNGER-Ca sty FRfhape
surroundi ng @mr,lsanﬁagas@lbp@m@@@gout er section conprising:
an electrically conductive member having:
an inner section comprising:
one or more windings;
an inner section free end extending from one of said windings;
an outer section, substantially surrounding said inner section, said outer
section comprising:
one or more windings;
an outer section free end extending from one of said windings;
and
a connecting section connecting said inner section to said outer section;
a conductive bridge spanning from said inner section free end to said outer
section free end;
and
at least one dielectric strip disposed between said conductive bridge and said
conductive member to thereby form one or more capacitive sections along said at

least one dielectric strip.

17. The tag coupler of Claim 16, wherein a segment of said connecting section is disposed

between said inner section free end and said outer section free end.

18. The tag coupler of Claim 17, wherein said capacitive sections comprise a capacitive

section at a portion of said connecting section.



one or nore w ndings; an outer section free end extending fromone of said
w ndi ngs; and a connecting section connecting said inner section to said
outer section; a conductive bridge spanning fromsaid i nner section free
end to said outer section free end; and at |east one dielectric strip

di sposed between said conductive bridge and said conductive nkhikf 200D

t hereby formone or nore capacitive sectl®ns along said at |east one
dielectric strip. 17. The tag coupler of Caim 16, wherein a segment of
sai d connecting section is disposed between said inner section free end
and said outer section free end. 18. The tag coupler of, Claim1l7, whe e|n

sai d capach® il tagequpds of @éﬂm185&@r%as%té.%mﬁétlvesssetﬂqrﬁrfulél%eréosww 8hP
sai d connect i.90 S8t doBon 4 aﬁ)o}ﬁ%gp inhgr dedtiod AEe LAY coupler of C aim 18,
u

wherein said c pacitive sectlons rt er conprise another capacitive
section at a portion of said inner section free end. 20. The tag coupl er of

Cl aim 18, ein sai citjve sectlo s further co e anot her
capaci tiv t%c%ﬁp?eé “Sgﬁ‘l“fr’o dhezein gaig sepacidvssepiiaps % CTEREPTIST anGHREr ¢ o

coupl er of Ocﬁbi&t}\%seWﬁ'agbcﬁ*ﬁblgof%‘ik?Buéﬁ%tlQﬂﬁfeé@ﬁ'd end extends towards
said outer section tag coupler of Claim16, wherein said outer

section free end extends towar ds sal d inner section. 23. The tag coupler

o a5 LR TGRSR e A e B e

section. outer section.

22. The tag coupler of Claim 16, wherein said outer section free end extends towards said

inner section.

23. The tag coupler of Claim 16, wherein said connecting section extends from an

outermost winding of said inner section to an innermost winding of said outer section.

24. The tag coupler of Claim 16, and further comprising a substantially planar substrate
having an electrically non-conductive mounting surface, said mounting surface being

for mounting said conductive member.



24. The tag coupler of Caim16, and further conprising a substantially
pl anar substrate having an electrically non-conductive nounting surface,
said nounting surface being for nounting said conductive nenber, 20 2 5
JAN 2007 25. A nethod of forning a radig,frequency i denti fi cat £ edAN 2887 D)
tag, said nethod conprising: providing a Qubstantially pl anar and

el ect ri ca?s.ya method @fdoretihy @ radib Sieqady hastifidation Gm%ialggsé&ﬁlfaﬁﬁﬁ comPFifinBg a

substantially planar, and electrically conductive nenber on said nounting

surface, said coRUeMRAsuksiapiiallyRiynangnd glecirgalby ner-eendustiveomwpstraie haying ane

or nore w ndi ngs. & 4pReL. section free end extending fromone of said

wi ndi ngs; an outer section, substantially surrounding said inner section,
sai d outer sect ifommingarspbstsmtinly pharer and eocteicallynebndgstiveaneabdreh ssRichdwilinkr ee
end extendi ng fp§n1one of said w ndi said inner section being

d g%s;
connect ed vi a SrREHIEGGORJULEEMPIROT SAEMEY out er section, said connecting

section being di sposeginbelcsencapssiiginer section free end and said outer
section free end; attaching at | east one dielectric strip onto one or nore

portions of said conducti vane orerdsemindings;pri nti ng a conductive bridge

spanning fromsaid inner section free.end to said outer ection.free end
onto said at |east one di ea[nele{n?risgctéo[nrﬁr?ﬁe%%p@gﬂagﬁ?ra O3t Of%aé pringlinegs;

dielectric strip digpagedsebedneabstaially cRRSMENAY&id PhkAgeieN daiddutkr section
conductive nmenber to thereby formone or nore capacitive sections along

said at | east one dY@MREELRS-c strip.
one or more windings;

an outer section free end extending from one of said windings;
said inner section being connected via a connecting section to said outer
section, said connecting section being disposed between said inner section free end and
said outer section free end;
attaching at least one dielectric strip onto one or more portions of said conductive
member; and
printing a conductive bridge spanning from said inner section free end to said outer
section free end onto said at least one dielectric strip;
wherein said at least one dielectric strip disposed between said conductive
bridge and said conductive member to thereby form one or more capacitive sections

along said at least one dielectric strip.

26. The method of Claim 25, wherein said forming comprises:

laminating a conductive material onto said mounting surface;

and

etching said conductive material to thereby form said conductive member.

27. The method of Claim 25, wherein said attaching comprises printing said at least one

dielectric strip onto a portion of said connecting section.



26. The nethod of C aim 25, wherein said formng conprises: lamnating a
conductive material onto said nounting surface; and etching said
conductive material to thereby form said conductive nenber. 27. The net hod
of Claim 25, wherein said attaching conprises printing said gt JAdagl] one
dielectric strip onto a portion of said @6nnecting section. 21 2 5 JAN 2007
28. The nethod of Caim27, wherein said attaching further conprises
printing said at |east one dielectric strip onto a portion of said inner
secti on f4%dhemepthq@int Ginien Aét Wheteinfsad atfanhiag furitive ceinprisesipdinging agh phigast

further conprise rinting said.at Least one.dielectric strip onto a
portion of SAf §1e eﬁ&écrsué%ggﬁoo%pcﬁlg]éotm&"%‘6’.{ SeFHn ﬁﬁ?ﬁ% of Caim27, wherein
said attaching further conprises curing said at |least one dielectric
strip. 31, The nethod of Claim 25, and further conprising nounting a

seni condut dme msihadeoft(daim 27 whereinsaisl attsabine further pemprisds psiatias cod duleastve
menber. 32. . : L m: ] { sing applying an
adhesi ve onpggglﬁmgﬁrgmrﬁt?%urlﬁggg&gﬁoéﬁgcflaﬁ{’)%?rggﬁ uctive substrate, said
attachnment surface being opposite to said nounting surface. 33. The net hod

of CaimZ25, and further.c rj sing shapi hg sai.d non-conductive supstrate
for att #@ﬁfﬂe&@%ao@mggﬁwf?ﬂgm Sa‘Fﬂ’éPaFr@P&Z‘Hﬁ@F coPRrFRSTATing s ¢t agong

shapi ng compidiges f4pching a spindl e aperture at a center portion of said
non- conductive substrate. 35. The nethod of C aim 25, wherein said form ng
conprises formng an indented section at said inner section, said indented

section Vi t fr ends, of said.two free ends xtending froma
N s Pk R R e ool S et T s SR
attachi ng coupltweeonBhidtiVeipads of sdi@asiduehie: depbactric

32. The method of Claim 25, and further comprising applying an adhesive onto an attachment
surface of said non-conductive substrate, said attachment surface being opposite to said

mounting surface.

33. The method of Claim 25, and further comprising shaping said non-conductive substrate for

attachment to a component.

34. The method of Claim 33, wherein said shaping comprises punching a spindle aperture at a

center portion of said non-conductive substrate.

35. The method of Claim 25, wherein said forming comprises forming an indented section at
said inner section, said indented section having two free ends, each of said two free ends

extending from a winding of said inner section.

36. The method of Claim 35, wherein said attaching comprises printing at least one dielectric

strip onto one or more portions of said indented section.



strip onto one or nore portions of said indented section. 2 5 JAN 2007 22
37. The nethod of Claim 36, wherein said attaching further conprises curing
said at |east one dielectric strip. 38. The nethod of C ai m36JANpEr ei n
said printing conprises printing a conductive bridge onto at |east one
portion of said at least one dielectric % rip to thereby formone or nore

capaci ti 4e PROLEMAY o’ (P8 FAWheRin Leﬁ@ﬁ{ta&fﬁ?g f&'rtﬁ!ite&trﬂﬂrﬁessédrir% Ad 23t one

i ndent ed secti on.
dielectric strip.

38. The method of Claim 36, wherein said printing comprises printing a conductive bridge
onto at least one portion of said at least one dielectric strip to thereby form one or more

capacitive sections along said at least one dielectric strip at said indented section.



